Objective-To investigate the cause of postoperative retention of urine in elderly men.
Introduction
Postoperative retention of urine is a common and troublesome complication of any surgical procedure. The incidence is reported to be as high as 32% after surgery for benign anorectal disease,' 23% after laparotomy,2 28% after total hip arthroplasty,' and 12% after inguinal herniorrhaphy in men aged over 50 years. 4 Symptoms of bladder outflow obstruction due to an enlarged prostate gland are also common, and a 40 year old man has up to a 29% chance of requiring a prostatectomy if he lives to be 80.' Retention of urine may be the first manifestation of prostatic disease in up to 40% of cases. ' There is therefore a dilemma when treating an elderly man who is experiencing difficulties with micturition in the postoperative period, who not uncommonly admits to a varying degree of preoperative urinary symptoms. Once he has failed his trial without a catheter it is commonly assumed that his urinary problems are obstructive in nature, and he is sentenced to prostatectomy. Such a view is encouraged in standard surgical texts. 78 We have been impressed by the painless nature of the retention and the large residual volume of urine drained after catheterisation in most of these patients. Rather than the retention being precipitated by outflow obstruction due to prostatic hyperplasia, the underlying disorder may be in bladder function. To investigate this possibility we carried out a prospective study of a consecutive series of patients who were unable to pass urine after various surgical procedures.
Patients and methods
We studied 32 men with a median age of 73 years (range 55 to 83 years). Twenty three developed urinary retention within 48 hours after surgery and were catheterised for a median of two days (range 15 minutes to 16 days). We defined retention as the inability to pass urine for at least 12 hours after operation with more than 500 ml of urine drained on catheterisation. In the remaining nine men a catheter had been inserted at the time of the initial operation and was removed at a median of five days (range two to eight days). Table I lists the types of surgical procedure carried out on these men, together with the number of men catheterised at the time of operation and the overall duration of catheterisation. All men had been given a general anaesthetic, and 27 were paralysed and intubated, requiring subsequent reversal of neuromuscular blockade by neostigmine and atropine. Twenty six were given parenteral opiates for postoperative analgesia, with a further two receiving fentanyl through an epidural catheter. 
Results
Sixteen of the 32 men admitted to urinary hesitancy or a poor stream before operation. In only six was the postoperative retention of urine associated with suprapubic pain. Three passed urine satisfactorily-after a second trial without a catheter (table II) , and a further three resumed normal voiding before urodynamic assessment and therefore discontinued intermittent self catheterisation. No further investigation or treatment was thought to be justified in these men; all were subsequently reviewed at three months and maintained their normal voiding pattern with minimal residual volumes on ultrasonography and satisfactory flow rates. As a result of pressure from the referring surgeons transurethral prostatectomy was performed on three patients, all with artificial heart valves, because of a theoretical risk of infection resulting from self catheterisation. These patients did not undergo urodynamic assessment, but all obtained a satisfactory result from their operation as judged by postoperative flow rates.
The remaining 22 men were all submitted to urodynamic investigation at 21 days (9 to 30 days) after their initial operation. residual urinary volume in these men was significantly greater than that in those with urodynamically proved bladder outflow obstruction (1000 ml (500 to 2000 ml) v 550 ml (500-650 ml); p=0-0025). Fourteen of these 15 patients were taught intermittent self catheterisation without difficulty. In all but one spontaneous voiding returned, and they were able to discontinue self catheterisation within 8 weeks (6-32 weeks). Recovery of bladder function took significantly longer in those with detrusor failure compared with those with an underactive bladder (10 weeks (6- Discussion It is often assumed that patients who develop postoperative urinary retention have bladder outflow obstruction7 '°and would therefore benefit from prostatectomy. This study shows that only 23% of men who failed their initial trial without a catheter had urodynamic obstruction. When men who re-established normal voiding before urodynamic assessment could be performed are included the percentage drops to 18%, which is similar to the overall incidence of bladder outflow obstruction due to benign prostatic hyperplasia.' Although there is no reason to assume that men who have an operation are more likely to have prostatic problems, it seems that the number of prostatectomies carried out for postoperative retention of urine exceeds the known incidence of the condition.
Why should so many men experience difficulty with micturition after non-urological surgery? Theories abound, ranging from "vegetative imbalance"" and the psychological make up of the patient'0 to the more obvious effects of the operation, general anaesthesia, and postoperative care. After operation a man has several practical difficulties to overcome before he is able to empty his bladder. He is often immobilised by intravenous lines, nasogastric tubes, and other equipment; he is not accustomed to passing urine lying or sitting in bed; and he is not helped by the lack of privacy in hospital. When he attempts to micturate, pain, especially lower abdominal or perineal pain, hinders perineal relaxation, normally the first step towards initiation of the micturition reflex. Finally, rapid intravenous fluid infusion during and immediately after operation may overfill the bladder, thereby compounding the problem. ' 12 While the general effects of anaesthesia and any further sedation will certainly dull the perception of BMJ VOLUME 302
13 APRIL 1991 bladder fullness in the postoperative period specific drugs given during the course of the operation will also affect the micturition reflex. The smooth muscle of the bladder and urethra contains cholinergic receptors, and anticholinergic agents such as atropine can therefore depress detrusor contraction. As atropine has a plasma half life of up to four hours or longer in elderly patients3 detrusor contractility will be impaired over this period. Nine of the 23 patients in this study who were prescribed premedication were given atropine whereas 27 patients paralysed and ventilated at operation had neuromuscular blockade reversed with neostigmine and an anticholinergic agent. With the short duration of action of these agents we cannot be certain that they were responsible for the difficulties with micturition postoperatively but they may well have some part to play in the initial phase of overdistension of the bladder.
Several studies have speculated on the importance of the sympathetic nervous system in the aetiology of postoperative retention of urine.'4" The smooth muscle of the bladder neck and proximal urethra is rich in a adrenergic receptors,'6 and the normal stress induced sympathetic activity which accompanies surgery may well result in increased bladder outflow resistance.
The final important factor is the use of systemic opiate analgesia. When a patient is given sufficient morphine to relieve postoperative pain not only is the signal to micturate from an overfilled bladder suppressed 27 but there are also complex effects on peripheral and central neurogenic mechanisms controlling the micturition reflex.'" '9 Experimental animal studies have shown that opiates exert their effects on these reflexes in three ways. (1) Afferent input from the bladder is impaired owing to the activation of opioid receptors on primary afferent nerve terminals.'9 (2) Opiates depress the preganglionic neurones in the sacral parasympathetic nucleus, resulting in reduced activity in the pelvic nerves.202' (3) Opiates may cause detrusor-sphincter dysnergia due to a failure of sphincter relaxation.
Intramuscular papaveretum appreciably decreases the mean intravesical pressure during cystometry2l whereas the potent opiate antagonist naloxone causes a rise in the detrusor pressure throughout bladder filling and a reduced bladder capacity at both first and urgent desire to micturate.24-2 Twenty six men (82%) in our study received regular systemic opiates for several days after their operation, and a further two were given fentanyl through an epidural catheter. These agents seem more likely to have precipitated urinary retention than the shorter acting anticholinergic agents.
In summary, most men who develop difficulties with micturition after surgery do not have obstruction; their problem is one of temporary bladder dysfunction probably due to impaired bladder sensation or reduced detrusor contractility, or both. During and after an operation the detrusor muscle, sphincters, and associated nerves are assaulted by a battery of pharmacological agents all known to affect bladder function. The patient is confined to bed, and any cortical desire to void is dulled by postoperative analgesia. The bladder distends beyond its normal physiological limits, and, in a manner analogous to Starling's law of the heart, the detrusor muscle eventually becomes decompensated. Its elastic properties and the normal voiding reflexes are then lost for a varying period. This study shows that once the pharmacological assault has subsided and the bladder has been drained either by intermittent self catheterisation or by an indwelling catheter the detrusor muscle can be expected to recover its normal function and the patient expected to reestablish his own normal voiding pattern.
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